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This investigation examined the effect of ethanolic fresh leaves extract of
Moringa oleifera (MO) and Gongronema latifolium (GL) on hepatic cells in
diabetic rats. Six groups of six rats each were used. Groups 1 and 2, Normal
and diabetic control rats (NC and DC, respectively) received placebo, group
3 received 5 IU/Kg b.w insulin (INS), while groups 4 and 5 were gavaged
with 500 mg/Kg b.w. of MO and GL respectively and group 6 received 250
mg/Kg b.w. of MO and GL for four weeks. After 28 days of treatment the rats
were sacrificed. The serum collected and histological observation of the liver
showed distinct regeneration of the hepatic cells in GL and the double
extract group when compared to DC. It can be concluded that fresh leaves
extract of MO and GL offers protection to the liver against streptozotozin

toxicity in wistar rats thus, proving its potentials as an antidiabetic agent.
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INTRODUCTION

Diabetes mellitus is a syndrome characterized by
abnormal insulin secretion, derangement in
carbohydrate and lipid metabolism, and is diagnosed
by the presence of hyperglycemia (Kurt et al,, 2012).
In modern medicine no satisfactory effective therapy
is still available to cure diabetes mellitus, which is a
syndrome resulting from a variable interaction of
hereditary and  environmental factors and
characterized by abnormal insulin secretion or insulin
receptor or post - receptor events affecting
metabolism involving carbohydrates, proteins and fats
ET AAAEOET T -c@lf of parriead, Gvirl af
kidney in some cases (Ghosh and Surawanshi, 2001).

The liver is a very important organ as its function
involves metabolic, secretory, excretory, storage,

detoxification, protective and synthetic functions,
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among others. Many plasma proteins are synthesized
in the liver and their plasma levels therefore depend
on the balance between synthesis and catabolism
and/or loss from the body (Chatterjea and Shinde,
2002). Liver function tests (LFTs) are commonly used
in clinical practice to screen for liver disease, monitor
the progression of known disease, and monitor the
effects of potentially hepatotoxic drugs. The most
common LFTs include the serum aminotransferases,
alkaline phosphatase, bilirubin, albumin, and
prothrombin time. Aminotransferases, such as alanine
aminotransferase (ALT) and aspartate
aminotransferase (AST), measure the concentration of
intracellular hepatic enzymes that have leaked into the
circulation and serve as a marker of hepatocyte injury
(Harris, 2005).
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Products of higher plant origin have been shown to be
effective sources of chemotherapeutic agents without
underlining side effects (Neetu and Meenakshi, 2003).
Thus, the need to investigate the hepatoprotective
effects of Moringa oleifera and Gongronema latifolium
both plants of which have been reported to possess
hepatic protective properties.

MATERIALS AND METHODS
Materials

All reagents and chemicals used in this work were of
analytical grade. Digital microscopic imaging was done
using Olympus DP70 digital camera (Olympus Europe,
Hamburg, Germany).

Collection of plants

500 g of fresh leaves were harvested from the
endocrine research farm of the University of Calabar,
Nigeria.

Preparation of plant extract

A measured 500 g each of the fresh leaves of M.
oleifera and Gongronema latifolium were washed in
clean water then macerated separately in 500 mL of
80% ethanol and was each allowed to stand at room
temperature for 48 hours. The filtrates were
evaporated in a rotary evaporator and allowed to
concentrate on a water bath at 40°C. A greenish paste,
80.00g, was obtained for each extract. The leaf extracts
obtained were stored at <4°C until required.

Animal handling and treatment protocol

Thirty six rats of the albino Wistar strain, weighing
between 120 and 180 g, were obtained from the
animal house of the Department of Biochemistry,
University of Calabar, Nigeria. They were divided into
6 groups of 6 rats each and allowed to acclimatize for
7 days at room temperature (26+2°C), relative
humidity (45 to 55%) and 12 hr dark/light cycle. All
the animals were fed with standard rat chow and
water was allowed ad libitum under strict hygienic
conditions.

Induction of diabetes

Streptozotocin (STZ) was prepared in citrate buffer
(0.1 M, pH 4.5). 0.50 mL of the solution obtained was
injected into each animal intraperitoneally at a
concentration of 40 mg/kg body weight of rat. Type 1
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diabetes was confirmed in fasting rats by determining
the blood glucose levels after 72 hr post diabetes
induction. If the value obtained is more than 150
mg/100 mL, then diabetes has been successfully
induced.

Experimental design

Thirty six adult albino Wistar rats of both sexes,
weighing 120 to 180 g were grouped into 6 groups of 6
rats each. Groups 1 and 2, which were Normal and
diabetic control rats (NC and DC) respectively received
placebo of 0.5 mL dimethylsulphoxide (DMSO) orally,
group 3 received 5 IU/kg body weight insulin
(standard drug) intraperitoneally, groups 4 and 5
were gavaged with 500 mg/Kg b.w. of MO and GL,
respectively, and group 6 received 250 mg/Kg b.w. of
MO and GL for four weeks. Treatment was
administered twice daily (12 hourly) for 28 days.

Whole liver homogenate

The experimental animals were after the last
administration fasted for about 10 z 12 hr and
thereafter anaesthetized under chloroform fumes and
sacrificed. Whole liver tissues were surgically
removed weighed and stored frozen until required.
About 1 g of each liver tissue was chopped and
thoroughly homogenized using ceramic/porcelain
mortar and pestle. The homogenate was made up to a
total volume of 5 mL with Tris buffer. Whole liver
tissue protein level was measured for each sample
using Biuret method. The whole homogenate was
diluted 1 mL in 10 mL with the buffer and used for
analysis of enzyme activities.

Tissue processing

Liver was immediately fixed in 10% formaldehyde in
buffered solution containing 54 mM NaH;PO. and 28
mM NaHPO, (pH 7.4) kept at 4°C. After fixing for 48
hours, a transverse section of the tissue was made and
kept immersed in the fixative for the completion of
tissue fixation. The formaldehyde-fixed samples were
then embedded in paraffin and sectioned into slices 6-
7ti OEEAE8 4EA OEOOOA
albumin-precoated glass slides, de-paraffined with
xylol and stained with the hematoxylin and eosin
(H&E). The stained sections were studied under a light
microscopy.

Morphometric Analysis

Morphometric analyses of tissue sections of the liver
as prepared above were performed from images
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obtained at x400 magnifications and digitalized using
an Olympus DP70 digital camera (Olympus Europe,
Hamburg, Germany).

Statistical analysis

]?aAta was gxprgsgeq as mean * Standard Error of Mean
AT A AT Al UOGAA
p = 0.05 confidence.

RESULTS AND DISCUSSION

Results of our study revealed that a significant
decrease in total protein, albumin and globulin in
diabetic rats was reversed in the diabetic treated
groups (Table 1). The most prominent difference was
observed in group treated with G. latifolium for total
protein and globulin, while albumin level was highest
for the combined group treated with M. oleifera and G.
latifolium. This result is congruous with that of Jaiswal
et al. (2009) and Edet et al. (2012) where M. oleifera
and G. latifolium showed an increase in total protein
levels in diabetic treated rats respectively.

Table 1: Effects of treatment on total protein, albumin,
globulin

Total protein Albumin (mg/L) Globulin

(mg/L) (mg/L)
NC 5.99+0.61 4.55+0.31 1.44+0.53
DC 3.14+0.09* 2.34+0.14* 0.81+0.24
INS 3.76+0.69*a 2.80£0.51*a 0.96%0.20*a
MO 3.92+0.07*a 2.35+£0.03* 1.58+0.042
GL 6.38+2.42%ab 3.06+0.65*ab 3.33+£1.77*ab
MG 5.07+0.27 ab 4.21+0.11ab 0.86+0.25*

x EOE OE Atesta© A

Values are expressed as mean * SEM; *significantly different from NC atp =
0.05; a = significantly different from DC at p = 0.05; b = significantly
different from INS at p = 0.05

Table 2: Effects of treatment on ALT, AST, ALP

AST(U/L) ALT(U/L) ALP(U/L)
NC  58.44+20.34 13.11%4.21 7.12+2.61
DC  175.26%12.53%a 102.55+32.95* 12.61+0.18
INS  11.21#0.92a 10.76+3.532 5.02+2.55
MO  62.19+24.642 8.88+3.70a 7.89+1.55
GL  44.10+32.982 16.53+5.822 8.70+1.92
MG 96.67+24.832 14.73%4.102 5.61+1.11

Values are expressed as mean + SEM; *significantly different from NCatp =
0.05; a = significantly different from DC at p = 0.05; b = significantly
different from INS at p = 0.05

The commonest enzymes in the diagnosis of
hepatocellular damage are the transaminases which
include AST, ALT and ALP (Nnodim et al, 2010).
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According to Nelson and Cox (2000), the monitoring of
the leakage of liver enzymes into the serum has
proven to be very useful tool in assessing liver. Thus,
the significant increase of AST, ALT and ALP in the
diabetic control rats in Table 2 is an indication of
hepatotoxicity which may be as a result of leakage
fr?m the cellﬁs ééllro gh er:ox1da ve damage of the
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enzymes in the treated groups from Table 2 shows the
ameliorating effects of the herbal treatment. This
finding is in consonance with earlier reports by
Atangwho et al. (2007), Edet et al. (2011) and Efiong
et al. (2013) who had earlier reported significantly
high liver enzyme activity in diabetic rats compared to
the non-diabetic.

(d) &8

(c)

Figure 1: Photomicrographs of liver showing changes in
control and experimental rats. (a) Normal liver showing
prominent sinusoidal spaces (S), hepatocytes (H) radiating from
the central vein (CV); (b) Diabetic control liver given placebo
showing extensive hepatocyte necrosis (H); (c) diabetic rats liver
treated with insulin showing extensive hepatocyte necrosis (H)
evidenced by deeply stained cytoplasm; (d) diabetic rats liver
treated with Moringa oleifera showing mild inflammatory cellular
infiltrate and hepatocytes (H) radiating from the Central Vein (CV);
(e) and (f) diabetic rats liver treated with Gongronema latifolium
and both extracts respectively showing distinct portal tracts (PT)
with mild inflammatory cellular infiltrate and hepatocytes (H)
radiating from the Central Vein (CV). Haematoxylin and Eosin was
used as staining reagent, photomicrograph magnification is x100,
PT = Portal Triad.
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The liver due to its unique metabolic function is the
most common target organ of any toxicity
(Streptozotocin induced hepatocellular damage and
necrosis in diabetic rats with characteristic features
similar to those of acute hepatitis in humans)
(Sharifudin et al, 2013). Our histopathology studies
from Figure 1b confirmed hepatotoxicity with the
presence of necrotic hepatocyte. We have observed
that the plant extract was able to successfully reduce
the extent of hepatotoxicity with the GL (Figure 1e)
and combined plant extract group (Figure 1f) thus,
preventing the progression of heptatocellular damage.
The histological observation concurred with the
biochemical results obtained in Tables 1 and 2. The
result was comparable with the normal control and
better than that observed in the standard drug
(insulin) treated group, hence, confirming the tissue
protective effects of both plants against chemical
induced toxicity in rats. This finding is in tandem with
earlier research findings by Imo et al. (2014).
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CONCLUSION

The result of this work shows that phytochemical
properties in ethanolic leaf extract of G. latifolium
alone or in combination with M. oleifera is more potent
than M. oleifera extract alone and insulin the standard
drug at ameliorating heptatotoxicity induced in
diabetes. This property might be as a result of
antioxidant activity of the extracts which might be
attributed to the presence of phenolics and flavonoids.
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